A total of 472 weanling pigs (initially 13.5 lb) were used in two experiments to evaluate the effects of wheat gluten source (WG) and combinations with spray-dried animal plasma (SDAP) on growth performance of nursery pigs. In Exp. 1, the five dietary treatments included a control diet containing 6% SDAP, wheat gluten that was enzymatically hydrolyzed (Source 1), and a non-hydrolyzed wheat gluten (Source 2). The wheat gluten sources replaced L-lysine HCl and replaced 50% or 100% of the spray-dried animal plasma. From d 0 to 7, 7 to 14, and 0 to 21, increasing wheat gluten decreased (linear; P<0.05) ADG. There were no differences between wheat gluten sources. Average daily feed intake decreased similar to ADG, with the exception that ADFI of pigs fed wheat gluten Source 2 had only a slight decreasing trend (P<0.11) from d 0 to 7. Pigs fed the diet containing 6% SDAP had the greatest ADG and ADFI from d 0 to 21. When the SDAP was replaced with either wheat gluten source, ADG and ADFI linearly decreased (P<0.01) but F/G improved (P<0.04). When pigs were fed the common diet from d 21 to 35, there were no differences (P<0.05) in ADG, ADFI or F/G. In Exp. 2, the six dietary treatments included a negative control with no SDAP or WG (0:0 ratio), 9% WG (100:0 ratio), 6.75% WG and 1.25% SDAP (75:25 ratio) combination, 4.5% WG and 2.5% SDAP (50:50 ratio) combination, 2.25% WG and 3.75% SDAP (25:75 ratio) combination, and a positive control with 5% SDAP (0:100 ratio).
Summary
A total of 472 weanling pigs (initially 13.5 lb) were used in two experiments to evaluate the effects of wheat gluten source (WG) and combinations with spray-dried animal plasma (SDAP) on growth performance of nursery pigs. In Exp. 1, the five dietary treatments included a control diet containing 6% SDAP, wheat gluten that was enzymatically hydrolyzed (Source 1), and a non-hydrolyzed wheat gluten (Source 2). The wheat gluten sources replaced L-lysine HCl and replaced 50% or 100% of the spray-dried animal plasma. From d 0 to 7, 7 to 14, and 0 to 21, increasing wheat gluten decreased (linear; P<0.05) ADG. There were no differences between wheat gluten sources. Average daily feed intake decreased similar to ADG, with the exception that ADFI of pigs fed wheat gluten Source 2 had only a slight decreasing trend (P<0.11) from d 0 to 7. Pigs fed the diet containing 6% SDAP had the greatest ADG and ADFI from d 0 to 21. When the SDAP was replaced with either wheat gluten source, ADG and ADFI linearly decreased (P<0.01) but F/G improved (P<0.04). When pigs were fed the common diet from d 21 to 35, there were no differences (P<0.05) in ADG, ADFI or F/G. In Exp. 2, the six dietary treatments included a negative control with no SDAP or WG (0:0 ratio), 9% WG (100:0 ratio), 6.75% WG and 1.25% SDAP (75:25 ratio) combination, 4.5% WG and 2.5% SDAP (50:50 ratio) combination, 2.25% WG and 3.75% SDAP (25:75 ratio) combination, and a positive control with 5% SDAP (0:100 ratio).
The wheat gluten (Source 1) was enzymatically hydrolyzed, but from a different lot than Exp. 1. From d 0 to 14, pigs fed 6% SDAP had numerically greater ADG and ADFI compared to pigs fed the negative control diet. However, replacing SDAP with increasing amounts of WG tended to decrease (P<0.10) ADG and ADFI. These results confirm the improved ADG and ADFI of pigs fed SDAP immediately after weaning. In these experiments, replacing SDAP with WG resulted in decreased ADG.
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Introduction
Wheat gluten is derived from wheat flour that is mixed with water to form a dough and then is separated into gluten, starch, and effluents. After the separation process, wheat gluten is washed to remove excess starch and then dried at low temperatures in ring driers. This results in a wheat by-product, vital wheat gluten. The dried wheat gluten can be further processed by enzymatic hydrolysis. Enzymatic hydrolysis results in a wheat protein that is highly soluble, has a high protein content, and is very digestible. Previous research at Kansas State University has shown that pigs fed a 50:50 blend of spray-dried porcine plasma (SDPP):wheat gluten had greater ADG and ADFI compared to those fed a control diet containing 8% SDPP. Wheat gluten has become increasingly available from a variety of sources. The objective of this experiment was to determine the effects of substituting enzymatically hydrolyzed and non-modified ringdried wheat gluten for spray-dried animal plasma (SDAP). Our second objective was to determine the effects of combinations of WG and SDAP on the growth performance of nursery pigs.
Procedures
In Exp. 1, a total of 220 pigs (initially 13.4 lb and 21 ± 3 d of age) were used in a 35-d growth assay. There were six pigs per pen and eight pens per treatment. Experimental diets were fed to all pigs from d 0 to 21 after weaning. All diets were corn-soybean mealbased and formulated to 1.26% digestible lysine corresponding to a range of 1.46% to 1.51% total lysine, 1.04% Ca, and 0.56% available phosphorus (Table 1 ). The control diet contained 6% SDAP, with SDAP being replaced with either 50% or 100% enzymatically hydrolyzed wheat gluten Source 1 or non-modified flash-dried wheat gluten Source 2 and L-lysine HCl for the other diets to consist of 3% SDAP combined with 3% wheat gluten Source 1 or 2 (50:50 blend), or 6% wheat gluten Source 1 or 2 (0:100 ratio). Pigs were fed the same common diet from d 21 to 35 after weaning.
In Exp. 2, a total of 252 pigs (initially 13.7 lb and 21 ± 3 d of age) were used in a 28-d growth assay. There were six pigs per pen and six pens per treatment. Experimental diets were fed to all pigs from d 0 to 14 after weaning. All diets were corn-soybean mealbased and formulated to 1.50% total lysine, 0.85% Ca, and 0.43% available phosphorus ( Table 2 ). The six dietary treatments included a negative control with no SDAP or WG (0:0 ratio), 9% wheat gluten (100:0 ratio), 6.75% WG and 1.25% SDAP (75:25 ratio) combination, 4.5% WG and 2.5% SDAP (50:50 ratio) combination, 2.25% WG and 3.75% SDAP (25:75 ratio) combination, and 5% SDAP (0:100 ratio). All pigs were fed the same common diet from d 14 to 28 after weaning.
In both experiments, all pigs were housed in the Kansas State University Swine Teaching and Research Center's environmentally controlled nursery, with a self-feeder and nipple waterer in each pen to allow ad libitum access to feed and water. Average daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance every 7 d upon initiation of the experiments.
Data were analyzed using the MIXED procedure of SAS as a randomized complete block design with pen as the experimental unit. For Exp. 1, linear and quadratic contrasts were used to determine the effects of wheat gluten sources. In Exp. 2, linear and quadratic contrasts were used to determine the effects of an increasing wheat gluten to decreasing SDAP ratio. Least significant differences also were used for making pairwise comparisons of the treatment means in each experiment.
Results and Discussion
In Exp. 1, ADG and ADFI decreased (linear, P<0.05) from d 0 to 7 and d 7 to 14 with increasing wheat gluten Source 1. Also, increasing wheat gluten Source 2, decreased (linear, P<0.05) ADG from d 0 to 7 and ADG and ADFI (linear, P<0.05) from d 7 to 14. From d 14 to 21 there were no differences in ADG or F/G, but there was a decrease (linear, P<0.05) in ADFI when either wheat gluten source was fed. Pigs fed the control diet had the highest intake with the diet containing 6% wheat gluten source having the lowest ADFI. For the overall treatment period, d 0 to 21, there was a decrease (linear, P<0.05) for both ADG and ADFI when either wheat gluten source was added. However, there was also an improvement in F/G (linear, P<0.05) when wheat gluten Source 2 was added to diets. Feed efficiency was best for pigs fed 6% wheat gluten Source 2, with the pigs fed 5% SDAP having the poorest F/G, but with no differences between wheat gluten sources. In the common period, d 21 to 35, there were no differences in ADG, ADFI, or F/G. Overall, the pigs fed the control diet had the highest ADG and ADFI. There was a decrease (linear, P<0.05) in ADG and ADFI when either wheat gluten source was fed. However, pigs had improved F/G (linear, P<0.05) when either source of wheat gluten was fed.
From d 0 to 7 and 7 to 14 in Exp. 2, there was an improvement (linear, P<0.06) in F/G with increasing wheat gluten. There was a decrease (linear, P<0.05) in ADG from d 7 to 14 when wheat gluten increased. For the overall treatment period, d 0 to 14, pigs fed 5% plasma had the highest ADG with a decrease (linear, P<0.05) when wheat gluten was increased in the diets. There were no differences in ADFI or F/G for the treatment period. For the common period, d 14 to 28, there were no differences seen in growth performance. The overall results (d 0 to 28) show no differences in ADG, ADFI, or F/G. In conclusion, as in many past trials, spray-dried animal plasma will stimulate feed intake and improve growth performance of nursery pigs. In these two experiments, when different wheat gluten sources are combined with spray-dried animal plasma at increasing levels, ADG and ADFI decreased. 
